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In This IssueThe Basics of Sperm Motility
PAGE 327
Sperms are quiescent in themale reproductive tract due to the acidity of their cyto-
plasm. After introduction into female reproductive tract, their motility is activated
by intracellular alkalinization. In spite of its importance for fertilization, the mecha-
nism that elevates sperm intracellular pH has been unknown. Here Lishko et al.
show that sperm intracellular pH is controlled by a proton ion channel Hv1 located
exclusively in the membrane of sperm tail. Hv1 could therefore be an attractive
target for controlling male fertility.A Pathogen Sensor Enlisted for Nutrient Sensing
PAGE 338
Chronic inflammation is a hallmark of obesity and is central to metabolic dysfunction. How metabolic status is linked to
immune response is not clear. Now Nakamura et al. demonstrate that the double-stranded RNA-dependent protein kinase
(PKR), which is important for sensing pathogens, also responds to nutrient signals and endoplasmic reticulum (ER) stress.
PKR activity triggered by lipids or ER stress leads to JNK activation in mice. Furthermore, PKR directly phosphorylates the
insulin receptor, hence integrating nutrients and insulin action with a pathogen response system.Teaming up to Turn on DNA Replication
PAGE 349
Initiation of DNA replication involves the ordered assembly of proteins onto origins of replication. Here Kumagai et al. identify
Treslin as a protein essential for this process in vertebrates. Treslin associates physically with TopBP1, another key replication
factor, and both collaborate to load the initiation protein Cdc45 onto DNA. The binding of Treslin to TopBP1 also depends
upon the cyclin-dependent kinase Cdk2, potentially explaining how this kinase promotes S phase. These studies elucidate
crucial steps in the replication of vertebrate genomes.Viral Recognition Made RIGorous
PAGE 397
Cells possess intrinsic mechanisms for detecting virus infection, but how viral RNA
is specifically recognized is poorly understood. Here, Rehwinkel et al. identify the
RNA genomes of influenza A and Sendai viruses as the physiological triggers of
RIG-I, a cytosolic sensor of virus presence. These RNAs have a 50-triphosphate
moiety and base-paired region at the 50 end, both of which are necessary for
recognition by RIG-I and initiating downstream antiviral responses. Notably,
50-triphosphates are absent from self-RNAs, providing an explanation as to why
RIG-I is activated specifically in virus-infected cells.Cell 140, February 5, 2010 ª2010 Elsevier Inc. 295
Playing Robo Roulette
PAGE 409
The Robo proteins are a highly conserved family of axon guidance receptors that
play key roles in the wiring of the central nervous system (CNS). Drosophila has
three Robo receptors, each of which has a distinct function in axon guidance at
the CNS midline. Spitzweck et al. used gene targeting to create a series of precise
swaps between the robo genes, expressing each receptor from each of the three
genomic loci. They show that specific features of Robo1 and Robo2 contribute to
their distinct functions in midline crossing, whereas the three receptors are inter-
changeable in lateral pathway selection.Nucleoporins Take an Inside Job
PAGE 360 and 372
Nuclear pore complexes (NPCs) mediate transport across the nuclear envelope. In yeast, NPCs can interact with active genes
at the nuclear periphery. In higher eukaryotes, some NPC components (nucleoporins) are also found in the nucleoplasm, with
so far unknown function. Now two studies in this issue by Kalverda et al. and Capelson et al. find that, in Drosophila, these
nucleocytoplasmic nucleoporins can interact with genes and stimulate their expression. Interestingly, the nucleoporins
were found to be required for the expression of developmental and cell-cycle genes.p53, This DUB’s for You
PAGE 384
The tumor suppressor p53 is regulated by a number of modifications, ubiquitination being a major one. Yuan et al. now find
that the cytoplasmic USP10 enzyme deubiquitinates p53. USP10 thereby counters MDM2-mediated ubiquitination, which
destabilizes p53. USP10 acts as a tumor suppressor in cancer cells with wild-type p53, whereas in cancer cells with mutant
p53 USP10 promotes cancer cell growth. This deubiquitinase adds a key piece to the complex p53 puzzle.A Prion to Remember
PAGE 421
Long-term memories are associated with the local protein synthesis at neuronal
synapses, but how activated synapses are marked and how the mark persists in
the face of protein turnover have been unclear. Here, Si et al. provide evidence
that Aplysia CPEB, a translation regulator, exhibits prion-like behavior, undergoing
a conformational conversion from a monomer to a self-propogating multimer. This
conversion can be regulated by synaptic activity, and antibodies recognizing the
prion conformation selectively block long-term synaptic facilitation. These findings
provide an example for a physiological function of a prion-like protein in the
nervous system and suggest that a self-perpetuating conformation of CPEBmarks
stimulated synapses and allows memory to persist.Cell 140, February 5, 2010 ª2010 Elsevier Inc. 297
